Spectroscopy experiments were performed in an UHV chamber hosting a High Resolution Electron Energy Loss spectrometer (HREELS, Delta0.5 by SPECS) and an X-ray source and hemispherical analyser (DAR 400 and EA125 by Omicron) for photoemission spectroscopy (XPS), in addition to the typical vacuum facilities for sample cleaning and residual gas analysis and to a low energy electron diffractometer (LEED). A four degrees of freedom manipulator allows to cool the sample down to T=87 K by liquid nitrogen flux and heat it to T=1200 K by electron bombardment.
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Scanning Tunnelling Microscopy (STM) experiments were performed in a dedicated chamber using a low temperature STM by Createc. Such facility is connected to a preparation chamber which allows in situ growth of the G/Ni(111) layers. The latter are produced by ethene dehydrogenation 1 
by the sample at T= 753 K. The gas load (P(C 2 H 4 )= 5 x 10 -6 mbar for 10 min) during the process was reduced by performing the exposure with a doser placed at ~ 1 cm from the Ni(111) surface. The substrate temperature was chosen to minimize the efficiency of the competing process, leading to HREEL spectra were recorded in-specular at an angle of incidence of the impinging electrons  in = 62° and at a primary electron energy, E e = 3.0 eV. The typical energy resolution varied between 4 meV and 8 meV, depending on the sample.
ASSIGNMENT OF VIBRATIONAL PEAKS FOR G/Cu poly
As evident from the spectra in Figure 1 panels B, the G/Cu samples present a rich vibrational spectrum already for the clean, pristine layer. The assignment of the observed losses is not straightforward. For G/Cu poly vibrations at 101 meV, 133 meV, 155 meV, 177 meV and 362 meV are detected. The last vibration is ascribed to the CH stretch mode and indicates the presence of some CH groups on the surface. Reasonably, it is the result of a not complete de-hydrogenation of the CH 4 precursor used to grow the G layer on polycrystalline Cu. The 177 meV frequency was reported for G/Pt(111) and G/Ru(0001) exposed to air and assigned to the CH bending mode 5 .The 133 and 155 meV modes are in the range suitable for C-C distortions while the 101 meV vibration could be due to a water libration.
The associated OH stretch around 420 meV is expected to be much less intense and hence hidden in the background.
